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ABSTRACT: 

PROBLEM TO BE SOLVED: To improve the heat transfer performance of a fin and 
at, the same time prevent frost from being generated easily by forming fins 
within a range at the lee side from a heat transfer pipe where a refrigerant 
flows . 

SOLUTION: A fin surface of a fin 3 of a heat exchanger is formed in a flat 
plate shape, and air is allowed to flow from upstream side to downstream side 
as shown by an arrow (a) . Then, the fin 3 within a range at the lee side from 
a heat transfer pipe 5 is formed into a heat transfer promotion fin shape 15. 
A plurality of vertical cut and raised slits 17 that orthogonally cross the 
flow of air are provided in a region D that widens toward the end at the 
downstream side of the heat transfer pipe 5 or are provided in radial direction 
from the heat transfer pipe 5 to the lee side, 'thus improving the heat transfer 
performance of the fin and at the same time preventing frost from being 
generated. 
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1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the heat exchanger suitable for an air 

conditioner. 

[0002] 

[Description of the Prior Art] Generally, a heat exchanger penetrates many fins and a fin, 
and consists of the heat exchanger tube with which a refrigerant flows, and heat exchange 
is performed because air flows between a fin and fins. 
[0003] 

[Problem(s) to be Solved by the Invention] Although means, such as preparing a slit in a 
fin side in order that the fin of a heat exchanger may aim at improvement in the heat 
transfer engine performance, are taken, when using a heat exchanger for outdoor [ which 
is installed outside ], frost becomes easy to adhere to said slit field at the time of heating 
operation. 

[0004] Moreover, once frost adhered, there were problems, like defrosting takes time 

amount from the place where a conduction side is intercepted by the slit. 

[0005] Then, this invention aims at both offering the heat exchanger which aims at 

improvement in the heat transfer engine performance of a fin and in which frost cannot 

occur easily. 

[0006] 

[Means for Solving the Problem] In order to attain said purpose, this invention is 
equipped with many fins and the heat exchanger tube with which a fin is penetrated and a 
refrigerant flows, and makes the fin of the leeward side [ heat exchanger tube / with 
which a refrigerant flows ] part range a heat transfer promotion fin configuration in the 
heat exchanger to which air flows between a fin and fins. 

[0007] According to this heat exchanger, in between a fin and fins, heat exchange is 
performed because air flows. Heat exchange is promoted by the heat transfer promotion 
fin configuration at this time. 

[0008] On the other hand, since the air containing moisture hits the fin used as a 
windward first, frost occurs, but since moisture is removed one by one as it flows to a lee 
side, frost stops being able to occur in the field of the heat transfer promotion fin 
configuration used as leeward side [ heat exchanger tube ] easily. 
[0009] In this case, as for a heat transfer promotion fin configuration, it is desirable to 
prepare in a breadth field at last it spreads toward leeward side from the upper limit and 
lower limit where the vertical center line which passes along a heat exchanger tube, and a 
heat exchanger tube cross. 

[0010] Moreover, as a heat transfer promotion fin configuration, it starts and there is a slit 
or a wave configuration. When starting and considering as a slit, it is desirable to make it 
start from a heat exchanger tube to a radial so that the heat from a heat exchanger tube 



may be easy propagation at the time of defrosting. Moreover, the fin except the heat 
transfer promotion fin configuration having been established makes a fin side a flat so 
that it may be easy to defrost. Or a fin side is made into the combination configurations of 
a wave and a flat so that defrosting and heat exchange effectiveness may increase. 
[001 1] Or in order to aim at improvement in a heat-conducting characteristic, the flare 
part which guides the flow of air to a fin towards a heat transfer promotion fin 
configuration is prepared. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention 
is explained concretely, referring to the drawing of drawing 1 thru/or drawing 10 . 
[0013] Drawing 1 shows the outdoor heat exchanger 1 used for an air conditioner, and a 
heat exchanger 1 penetrates many fins 3 and a fin 3, and consists of the heat exchanger 
tube 5 with which a refrigerant flows. 

[0014] Entrance-side 5a and outlet side 5b of a heat exchanger tube 5 are open for free 
passage, respectively with the compressor 7 and collimator 9 which constitute a closed 
cycle as shown in drawing 9 . Thereby, at the time of air conditioning operation mode, as 
an arrow head shows, the refrigerant breathed out from the compressor 7 passes along the 
outdoor heat exchanger 1, an collimator 9, and the indoor heat exchanger 13 through a 
four way valve 11, and constitutes the refrigerating cycle which returns to a compressor 7 
again. 

[0015] Moreover, at the time of heating operation mode, as a dotted line shows, the 
refrigerant breathed out from the compressor 7 passes along the indoor heat exchanger 
13, an collimator 9, and the outdoor heat exchanger 1 through a four way valve 1 1, and 
constitutes the refrigerating cycle of the heat pump which returns to a compressor 7 
again. 

[0016] The fin 3 of a heat exchanger 1 is formed in tabular [ flat fin side ], and air flows 
towards the downstream like an arrow head a by the fan outside drawing from the 
upstream between a fin 3 and a fin 3. 

[0017] As the fin 3 of the leeward side [ heat exchanger tube / 5 ] part range served as the 
heat transfer promotion fin configuration 15 as an example is shown in drawing 2 , and 
shown in drawing 8 as range in which the heat transfer promotion fin configuration 15 is 
formed, after lengthening at about 60 degrees from the upper limit and lower limit where 
the vertical center line X of the heat exchanger tube 5 which intersects perpendicularly 
with the flow of air, and a heat exchanger tube 5 cross, it is desirable that it is in the 
breadth field D. 

[0018] The example of the heat transfer promotion fin configuration 15 is shown in 
drawing 6 from drawing 2 . Drawing 2 to drawing 5 starts the heat transfer promotion fin 
configuration 15, and is taken as a slit 17. 

[0019] That is, by the downstream of a heat exchanger tube 5, it starts be perpendicular, 
drawing 2 , and 3 and 4 consider as a means which formed two or more slits 1 7 to 
intersect each other perpendicularly with the flow of air in the breadth field D, at last, and 
drawing 5 is taken as the means which started and formed two or more slits 1 7 in the 
radiation direction toward leeward side from the heat exchanger tube 5. 
[0020] Drawing 6 and 7 are what was made into the wave configuration 1 9, and make the 
heat transfer promotion fin configuration 1 5 the means which is the downstream of a heat 
exchanger tube 5 and established the wave configuration 19 in the breadth field D at last. 



[0021] Thus, according to the constituted heat exchanger 1, in between a fin 3 and fins 3, 
heat exchange is performed because air flows. Heat exchange comes to be promoted by 
the heat transfer promotion fin configuration 15 prepared in the fin 3 at this time. 
[0022] Frost stops being able to occur in the field of the heat transfer promotion fin 
configuration 15 which serves as leeward side [ heat exchanger tube / 5 ] since moisture 
is removed one by one as it flows to leeward side, although frost occurs since the air 
which contained moisture in the fin 3 which serves as a windward on the other hand hits 
first easily. 

[0023] Moreover, at the time of defrosting, even if frost takes place in the field of the 
heat transfer promotion fin configuration 15, since [ from which it starts, a slit 17 starts, 
and heat is transmitted in the part of the section or the wave configuration 19 ] the heat 
from a heat exchanger tube 5 approached and was formed, a defroster comes to be 
performed quickly convenient in any way. 

[0024] Furthermore, as shown in drawing 10 , more efficient heat exchange comes to be 
performed by forming the flare part 21 which guides the flow of air to a fin 3 towards the 
heat transfer promotion fin configuration 15. 

[0025] In addition, although it is desirable as a configuration of a flare part 21 to a fin 3 
and really consider as the protruding line of a configuration, it is good also as a means to 
post-install in another member. 

[0026] Drawing 1 1 and 12 show the operation gestalt to which efficient heat exchange 
was made to be carried out over all the fields of a fin 3. 

[0027] That is, while raising the fin 3 of the leeward side [ heat exchanger tube / 5 ] part 
range and making it into the heat transfer promotion fin configuration 15 by the slit 17, 
the fin side of fins 3 other than heat transfer promotion fin configuration 15 is made into 
wave 23 configuration. 

[0028] Therefore, according to this operation gestalt, since air flows toward the 
downstream like an arrow head a from the upstream, heat conduction is promoted in the 
field of wave 23 as the heat transfer promotion fin configuration 15, and the efficient heat 
exchange of it becomes possible over all the fields of a fin 3. 

[0029] in this case, the means which started the heat transfer promotion fin configuration 
15 in the radiation direction toward leeward side from the heat exchanger tube 5, and 
formed the slit 1 7 as shown in drawing 13 - fin sides other than heat transfer promotion 
fin configuration 15 - a wave — the effectiveness same also as a means to prepare 23 is 
expectable. 

[0030] In addition, fin sides other than heat transfer promotion fin configuration 15 can 

also be made into a wave and the combination of a flat. 

[0031] 

[Effect of the Invention] As mentioned above, according to the heat exchanger of this 
invention, as explained, while being able to make it hard to occur frost, efficient heat 
exchange becomes possible by improvement in the heat transfer engine performance by 
making the fin of the leeward side [ heat exchanger tube ] part range into a heat transfer 
promotion fin configuration. Moreover, even if frost occurs, propagation defrosting can 
do the heat from a heat exchanger tube easily. 
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